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Chapter 1

INTRODUCTION

This thesis proposes to examine and analyze selected wrought iron doors at
Eastern State Penitentiary to evaluate the probable causes and evolution of their
deterioration with the purpose of contributing to the conservation and stabilization
efforts of this historic structure. A study of the history and immediate physical
contexts of the doors was done as a way to frame and inform this evaluation.
The wrought iron doors that lead to the exercise yards are some of the oldest in
the prison and a testament to John Haviland’s original design. They have withstood
all of the changes and alterations that Eastern State has undergone though its 189year history. Rainwater, freeze-thaw cycles and exposure to oxygen, soil and debris
have contributed to their ongoing deterioration. Although thorough studies of this
historic structure have been made from 1989 to 2007 and a Master Plan submitted
in late 2011 by Philadelphia architecture irm Atkin Olshin Schade Architects, a
study of the condition of these doors has not been undertaken.
As the Penitentiary moved away from its original creed of solitary con inement,
the access points to the cells were moved, thus making the original exercise yard
entrance unnecessary. The time and manner in which the wrought iron doors
were subsequently sealed vary greatly. Throughout cellblocks 1 through 7 (which
constitute Haviland’s original design) one can ind variations of three general types
1
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Figure 1.1 - Cell interior showing an exercise yard door. (Kahan, 2008)

of encasement: non-encased doors which have no cementitious composite material in
contact with the metal, partially encased doors which have some material in contact
with their interior or exterior face, and fully encased doors, which are not visible
behind the cover material. This project will focus solely on the lattice wrought iron
doors and will not examine the cast iron architrave or other metal elements on the
exterior walls of the cells.

2
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A brief survey was performed of the general site conditions of each individual
cell in cellblocks 2 and 4. The extent of material in direct contact with exposed iron
was noted and the amount of encasing material surrounding each door was quali ied
with the purpose of quantifying these particular aspects.
Two representative wrought iron doors were selected for a more detailed
evaluation. The encased wrought iron door at cell 020136 in Cellblock 2 was
used as a representative case for the fully encased doors while the iron door at
cell 040105 in Cellblock 4 was used as a typical case for analyzing non-encased
doors. These were documented in detail and studied to determine their probable
method of assembly. Samples from strategic locations were taken and studied
using metallographic analysis to reveal possible differences and similarities in their
micromorphology, to understand methods of manufacture and determine the extent
of corrosion on each surface. Raman spectroscopy was used to identify the corrosion
products on a sample collected from door 020136.
Eastern State Penitentiary is a complex site with various construction phases,
building methods and materials. The varying interior environmental conditions
over the 142 years it operated as a prison combined with the site’s 20-year period
of abandonment and subsequent rehabilitation have given this site particular
circumstances that are not always apparent or documented. Now that it has a new
use, the building continues to evolve in order to meet public safety requirements,
accommodate visitors and host events. Although the Penitentiary is currently
maintained as a stabilized ruin, the corrosion of these metal doors may remain
active, which can lead to the irreversible loss of material as well as the history which
may be contained within their physical fabric. This study will be limited to the tests
3
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and samples one person can collect and process from two selected doors during the
academic year.
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SITE HISTORY

“Eastern State Penitentiary was once the most famous and
expensive prison in the world, but stands today in ruin, a
haunting world of crumbling cellblocks and empty guard
towers.”
So states the website of Eastern State Penitentiary which has operated as a
museum for 17 years. A study of the wrought iron doors that lead to the exercise
yards presents useful insights into of the development of the modern prison system
and the world 19th century industrial Philadelphia.
In 1790 The Philadelphia Society for Alleviating the Miseries of Public Prisons
was established and initiated a chain of events that would culminate in the design
of a state of the art facility for reformation. The prison system used in this country
immediately after the Revolution was based on the English example, handed down
to us more as a custom than a conscious decision. What began as an experiment
inside Philadelphia’s notorious Walnut Street Jail, with only 16 single cells used for
solitary con inement, became the concept on which prisons around the world would
be designed. The structure that we have today was the product of many generations’
efforts at reforming the manner in which criminals were dealt with.
The initiating events were no doubt motivated by the great sense of optimism
and growth that permeated the city during times of newly found political freedom.
Philadelphia began to move toward becoming a force in the world as the proud
Capitol of the new Republic and becoming an expression of its political and religious

5
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ideals.1 During the irst two decades of the 19th century the city went from 81,000
to 136,635 inhabitants. “By the end of the 1820s, Philadelphia had been remade into
the largest, most economically secure, most socially responsible, and most culturally
exciting city in the United States”.2
The Quaker principles of silence and simplicity were applied to a very novel type
of incarceration that sought to reform prisoners, instead of punishing them, with
the goal that they could return to the outside world as law-abiding and productive
citizens. In 1829, less than 60 years after the Declaration of Independence was
signed, Eastern State Penitentiary was regarded as the physical manifestation of
these humanistic principles.
Eastern State Penitentiary was the masterpiece of British-born architect John
Haviland. His design was chosen by the Building Commissioners appointed by
Governor Joseph Hiester for the task of acquiring land and producing an appropriate
design. After several modi ications that spanned nearly a year, Haviland’s plan was
preferred over his opponent William Strickland’s because it was thought to be less
expensive to build and maintain.3 The wrought iron doors studied in this research
are part of the original concept that dictated the design of this novel structure.
Although the aesthetic language of the gothic revival style was no doubt
applied for its foreboding qualities, the form of the structure was a direct result
of its function, carefully orchestrated as a spiritual space dictated by very speci ic
ideologies of introspection. Yet every aspect of its design, from the low doorways,
to the apertures for passing food to inmates, to the high walls in the individual
1
2
3

Johnston, 1994, p.10.
Ibid., 19.
Ibid., 31.
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courtyards, served practical purposes.
When it was completed in 1836, the inal price of construction came to $780,000
and it quickly became known as one of the most expensive buildings of its time in
the United States.4

Figure 2.1 - George Lehman, Eastern State Penitentiary of Pennsylvania Near Philadelphia, 1833.
Lithograph by Childs and Inman, 9 11/16” x 12”. The Library Company of Philadelphia.

The original building was situated a few miles outside Philadelphia on what
was known at the time as Cherry Hill. Set in a bucolic landscape, it consisted of a
monastic-like forti ication that encased a central circular hall or rotunda with seven
cell blocks radiating from its center. (Figure 2.2) Each cell block was comprised
of a central corridor that originated from the rotunda and ran the entire length of
4

Johnston, 1994, p. 31.
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Figure 2.2 - Etching by inmate Samuel Cowperthwaite showing a southeast aerial view of the original
seven cellblocks at Eastern State Penitentiary before 1855. Note on original reads “Original drawn by
convict No. 2854. Entered according to Act of Congress in the year 1855 by Richard Vaux in the Clerks
Ofϔice of the District Court of the Eastern District of Pennsylvania.” Image courtesy of Atkin Olshin Schade
Architects.

that particular wing. (Figure 2.3) Both sides of the corridor had small metal doors
used only for supplying food to prisoners. Each of the 250 cells were meant to be
used by only one prisoner, who would only be allowed to exit for one hour a day to
exercise in his or her own exercise yard immediately adjacent to the cell or when
it was time for bathing. (Figure 2.4) That exit, originally the only means of access
to the cells, was a low-rise double-door system which spanned the entire depth
of the cell’s exterior wall. At 33 inches deep, a cast iron architrave was sealed on
both the interior-facing end and the exterior-facing end with locked doors that
communicated the exercise yard with the convict’s individual cell. The interior door
consisted of a wrought iron lattice gate which locked from the outside. The exterior
door was made of wood to protect the prisoner from the elements and its locking
8
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Figure 2.3 - Plan drawing of the seven original cellblocks at Eastern State Penitentiary dated 1837.
Cellblock one is located towards the bottom right corner of the drawing. Cellblocks are numbered in a
conterclockwise direction, indicating the order in which they were built. Image courtesy of Atkin Olshin
Schade Architects.

mechanisms also faced the exterior. It is this wrought iron lattice gate which is the
focus of this research.
The infrastructure provided in these units was unprecedented at the time. They
were centrally heated and had their own toilet with running water. A small skylight
on the vaulted ceiling of each cell provided each inmate direct sunlight during the
9
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Figure 2.4 - Aerial view looking north of the original seven Cellblocks before the elimination of the exercise
yards. These unroofed, enclosed spaces are seen adjacent to the exterior walls of each Cellblock. The central
circular hall is ϔlanked by Cellblock 7 on the left and the Cellblock 1 on the right. Cellblock 4 lies directly
behind the central circular hall. Subsequent Cellblocks 8 and 9 were built on the space between 7 and 1.
Caption on the original photograph reads: “Birds’eye view of the Penitentiary, taken from the tower over
the Main Entrance.” Date unknown. (Image courtesy of Atkin Olshin Schade Architects.)

day, an element that was conceived as a conceptual manifestation of God’s eye upon
their immoral soul.
The momentum for the opening of the penitentiary at this time is extraordinary.
For the irst times in the short history of the American territories, Europe and
other parts of the old world are looking towards this new republic as an example
to emulate. There was strong optimism for the success of this endeavor and the
building’s allure was evident from the beginning. It received visitors on a regular
basis, either to document it, for using it as precedent for other structures, or to
10
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experience the values professed about its concept.
In 1826 the Marquis de La Fayette visits the un inished Penitentiary. After the
completion of cellblocks 1, 2 and 3, representatives from several governments including Great Britain, France, Prussia, Belgium and Russia - visit the Penitentiary
and study its effectiveness when compared to New York’s Auburn Prison system.
This other system of reform applied solitary con inement only at night and required
group labor during the day, forbidding conversations between inmates at all times.
The Pennsylvania System was preferred in most cases, yet it could be argued that the
building’s appeal might have skewed some of these perceptions.5
During this time, Eastern State was not viewed as the harsh prison we imagine
today, but rather a place for new beginnings and self-improvement. In a moral
sense, there is something to be said about how physical health and the human
condition were viewed in Haviland’s time. Exercise was considered a physical
necessity, human contact was not. This creed of solitary con inement was praised
by many, but was contested by a few, even in its early days. One of the most highpro ile and vocal critics of the Pennsylvania System during its early years was British
author Charles Dickens. In his 1842 publication titled American Notes he describes
his impression of the Penitentiary by stating: “In its superior ef iciency as a means of
reformation, …I have not the smallest faith”.6
It is clear that since the beginning there was some confusion or inability to
carry out the ideals of the Penitentiary system, especially when existing precedents,
like the Walnut Street Jail, made no apologies for harsh punishment or neglect of
5
Johnston, 1994.
6
Charles Dickens. Philadelphia’s Solitary Prison System: Selections from Charles Dickens American
Notes. Edited by Sharon Moone. Haddem: Connecticut Criminal Justice Training Academy, 196-?
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inmates.
One must wonder if the level and duration of isolation was to blame for the decay
of its inmates, instead of the general concept of isolation itself. The approach to
inmate discipline that the prison staff thought appropriate to an already vulnerable
inmate population was also controversial, even from the beginning. Following their
creed of humane treatment of prisoners, discipline measures mainly consisted of
physical restraints. The straight jacket and the infamous iron gag, which caused the
death of at least one prisoner, were used during the Penitentiary’s early years.7
By the early decades of the 20th century, Eastern State began to move away from
the original ideals it was based upon and started to respond to the more practical
need of space as well as, one can hope, the realization of the negative effects of
solitary con inement. Although there is some indication of a reluctance to continue
the practice of solitary con inement as early as the last years of the 19th century, by
1913, this practice is of icially abandoned at Eastern State.
The wrought iron doors discussed in this paper are part of Haviland’s original
design which was inevitably altered through the years. They remain today as a
testament to the new ideals of solitude and repentance that took physical form in
this structure. After this practice was abandoned, larger doors were installed on the
interior walls that provided direct access to the hallways and the small wrought iron
doors slowly fell into disuse and were eventually sealed.
By 1924 individual exercise spaces from older cellblocks are eliminated to make
way for other uses such as group dining halls or workshops. (Figure 2.5) The party
7

Kahan, 2008, p. 39.
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Figure 2.5 - A 1936 Works Progress Administration (WPA) drawing illustrating the different uses of the
converted exercise yard spaces. (Image courtesy of Atkin Olshin Schade Architects).

walls dividing the small yards were removed and a roof was added. (Figure 2.6)
During the 1930s it is evident that the magnitude of the structure proves dif icult to
maintain and the Penitentiary begins a long period of decay.
The institution that was originally designed for 250 inmates, housed around

13
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Figure 2.6 - Dining halls such as this and other communal spaces were constructed in the former exercise
yards after the collapse of the solitary conϔinement system. The dividing walls were removed and the roof
was supported by the exterior wall of the Cellblock and exercise yard. (Image courtesy of Atkin Olshin
Schade Architects.)

1,700 inmates and one dog by 1926.89
In 1945 Pennsylvania Legislature recommends abandoning the Penitentiary.
Several riots break out among irritated inmates and some successful and
unsuccessful escapes begin to make its decline abundantly apparent to outsiders. In
what can be seen as an attempt at redeeming its identity, Eastern State Penitentiary
becomes the State Correctional Institution (SCI-PHA) in 1953.
After a tumultuous period in 1958, the Penitentiary was certi ied as a Historic
8
Kahan, Paul. Eastern State Peniten ary: A History. Charleston: The History Press, 2008.: In August 12, 1924
a dog named “Pep” was admi ed to Eastern State Peniten ary for allegedly murdering Governor Giﬀord Pinchot’s cat.
He received a life sentence and was given inmate number C2559. To this day, the true story behind Pep’s incarcera on
is not known although stories are told of the Governor dona ng his dog to the Peniten ary in an eﬀort to raise the
inmates’ spirits; a theory which would be consistent with the animal’s name.
9
Subsequent buildings constructed on the site, like cell block 12, deviated from the formal language of
the previous structures. Built in 1911 with inmate labor, it occupied the space between cell blocks 6 and 7 and
consisted of three stories with forty cells per story along a central corridor and did not include skylights. Only small
windows situated close to the ceiling provided sunlight into the space; a move that would place it more towards a
contemporary prison than a metaphorical expression of Quaker ideals.
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Property by the City of Philadelphia, indicating the value put upon this particular
structure. It was ridden with calamities, bad press, failed attempts at reformation
and even failed attempts at re-branding itself. The design and intentions that made
Eastern State possible as an original approach to reformation were deemed of
value to our nation. Even when all else seemed to fail, the historic fabric was worth
preserving.
A few years later, in 1965, the property is named a National Historic Landmark.
The disconnect between the realities of life in Eastern State and the interest in the
preservation of its structure continue and in 1971 it closes its doors. Inmates were
transferred to Graterford prison in Montgomery County about thirty one miles west
of Philadelphia. The Penitentiary is left practically unattended for 20 years.
After closing the facilities, the State government struggles with inding a use
for the building and this once world famous structure falls into disrepair. Trees are
allowed to grow freely and city caretakers are assigned the task of maintaining it,
which proves daunting for just a handful of people.
During the 70s and 80s, the buildings face an uncertain future. In 1974 Mayor
Frank Rizzo moves for demolition of the site to make way for a criminal justice
center. The City of Philadelphia decides to acquire it, ultimately saving it from
oblivion.
It isn’t until 1988 when a group architects, historians and preservationists who
called themselves the Eastern State Penitentiary Task Force takes an interest in the
stabilization and preservation of the site. They successfully present their case to
the City and Mayor Wilson Goode urges the Redevelopment Authority to suspend
15
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its plans for commercial development on the site. As a result of these proceedings,
Eastern State remains as an integral part of the history of Philadelphia and of
the world. Funding was acquired through the years for various restorations and
stabilization works done throughout the structure, most notably a 2002 repair on
the roof of the rotunda and six of the cellblocks, which made it possible to open for
public viewing.10
The Penitentiary has captured our imagination, both for its conception of
revolutionary new ideals of reformation in young America, and as an experience for
thrill-seeking adventurers looking for a good story.

10
“Eastern State Peniten ary History”, Eastern State Peniten ary Historic Site, Inc., accessed November 26,
2010, h p://www.easternstate.org/history/.
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LITERATURE REVIEW

3.1 WROUGHT IRON
3.1.1 Introduction
“The word “iron” derives from the Old English “iren” or “isen”
(eisen in german). From the Latin, ferrum, we take the chemical
elemental symbol Fe and the terms ferrous (II) and ferric (III),
denoting the element’s oxidation states when iron is present in
compounds.” (Scott, Iron and Steel in Art: Corrosion, Colorants,
And Conservation 2009: ix)

Iron can take many forms and be employed on many different tasks. The type
of iron achieved will depend on the nature and amount of its alloying elements
as well as the process used to manufacture it.1 Scott and Eggert provide a rough
list of iron categories by type which include: meteoric and telluric iron, wrought
iron, phosphoric iron, low carbon steels, high carbon steels, grey cast irons, white
cast irons, weathering steels, and stainless steels. Two of the most common types
produced during the irst half of the 19th century were wrought iron and cast iron
and both were employed in creating the doors. The frame or architrave was made
of cast iron, likely due to its great compressive strength, while the lattice door was
made of wrought iron, which would present greater malleability when assembling
the different pieces that constitute the locking mechanism. This study will focus
solely on the wrought iron constituents.
1

Scott and Eggert, 2009, p.12.
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Although wrought iron is commonly known as the material of choice for ine
ornamental work and ixtures in architecture, its employment in the construction
of the exercise yard doors at Eastern State Penitentiary serves as an important
example of iron produced in early nineteenth-century Pennsylvania. Even though
the surfaces of the doors do not possess intricate carvings or applied details, their
architecture and assembly methods represent a magni icent blend of technical
ingenuity with craftsmanship and attention to detail. Their locking mechanisms,
although very functional and mundane in nature, are elegantly put together while
the prefabricated pieces that constitute the architrave and doors show a distinct
path towards modern architectural technology. 2
In order to begin to understand the physical and material nature of these
wrought iron elements, a study of its constituents and manufacture must irst be
undertaken. Even under the same category, iron can vary signi icantly depending on
the amount its alloying elements and the technological processes used to produce it.
When their date of manufacture is placed within a chronology of technical
development of iron-producing methods in the United States, we may understand
more clearly the role that these doors play in the history of iron manufacture and
ingenuity in the then new American country. A brief overview of the history of iron
manufacture will be discussed in order to understand what properties could be
expected of early 19th century wrought iron and provide a basis of comparison when
undertaking metallographic study.

2

A physical description of the doors and speculative assembly methods is described in Chapter 2.

18

Chapter 3
3.1.2 Deϔinition of wrought iron:
In 1930, the American Society for Testing Materials adopted the following
de inition of wrought iron:
“Wrought Iron – A ferrous material, aggregated from a
solidifying mass of pasty particles of highly re ined metallic
iron, with which, without subsequent fusion, is incorporated a
minutely and uniformly distributed quantity of slag.”

Figure 3.1 - Fractured pieces of wrought iron illustrate the material’s characteristic ϔibrous
structure. (Aston and Story, 1941)

Wrought iron, also called bar iron or malleable iron (after 1870), is a
heterogeneous composite material consisting of almost pure iron with an average
of 2.5wt% nonmetallic slag inclusions. The metal matrix is a solid solution
comprised of ferrite with trace amounts of carbon, phosphorus and/or sulphur.
The manufacturing processes of wrought iron are designed so as to separate almost
all of the unwanted impurities from the iron ore, leaving behind nearly pure iron
in a non-molten state. If too much carbon is allowed to remain within the matrix,
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the end result would be a very hard metal that would be dif icult to forge therefore
rendering it unsatisfactory.3 The presence of too much phosphorus would make the
metal very brittle when cool, a condition known as a “cold short” metal. Scott and
Eggert (2009) point out that even though the presence of phosphorus might make
the iron brittle if shaped without heating, if the metal does not contain carbon, the
presence of phosphorus might strengthen the iron without causing brittleness.
Sulphur has the opposite effect, making the metal quite brittle when hot, thus
making the wrought iron “hot short”.4 This type of impurity can also cause the metal
to become dif icult or impossible to weld.
If these impurities are removed to an adequate degree, the metal can be easily
welded when heated to the austentic region. Although an iron oxide coating
develops at said temperatures, it does not encumber the welding process.5
The nonmetallic slag inclusions are typically composed of different
combinations of iron silicates created during the primary or secondary metallurgical
processes.6 Primary processes of manufacture refer to the initial iron ore reduction
methods. The unwanted material removed from the furnace after this stage is known
as “tap slag”. Secondary processes refer to the forging methods that come after, such
as squeezing, heating or hammering of the iron object or bloom. The non-molten
impurities removed from the iron in this manner are called “smithing slag”.
There is a wide variety of iron silicates that may be produced in this way,
depending on the type of ore, furnace lining, fuel, or type of manufacture, among
others. One of the most common iron silicates associated with smelting is fayalite,
3
4
5
6

International Correspondence School, 1899, p. 38.
International Correspondence School, 1899, p. 38.
Scott and Eggert, 2009, p. 1.
Scott and Eggert, 2009, p. 83.
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which when combined with the minerals magnetite, wüstite, and/or hematite form
the complex silicates that constitute the wrought iron slag.
The forging and rolling process that the metal goes through after reduction
distributes the inclusions throughout the metal matrix creating either elongated
ibrous deposits in the rolling direction or small slag residue deposits as a result of
the hammering.7 These inclusions give wrought iron excellent tensile strength that is
directly proportional to its iber content.8
Tiemann (1919) has a comprehensive glossary of terms related to iron
ore reduction and wrought iron manufacture (metallurgy). Scott & Eggert (2009)
elaborate on some technical terms which relate to the study of metallography and
Untracht (1968) gives a detailed account of the many tools and processes employed
during forging.

3.1.3 Iron ores:
Iron ores used for smelting typically contain 25 to 70% iron mixed with other
minerals (typically referred to as “gangue” minerals) which are removed through the
manufacturing process. If the ore contains less than 40%, it is then concentrated by
washing or by magnetic separation to remove some of the gangue minerals.9 If the
ore contains less than 25% iron the cost of smelting it would be too high and it is not

7
8

Scott and Eggert, 2009, p. 1.
Gordon and Knopf, 2005. Page 395.

9
Washing refers to any method where the ores are crushed to relatively ine particles and suspended
in water where different constituents will separate according to their speci ic gravities. Magnetic separation
also requires that the ore be crushed yet instead of placing them in water, a strong magnet is employed which
will attract the magnetic iron towards it while leaving behind the unmagnetic gangue. Iron and Steel: A pocket
encyclopedia. (Tiemann, 1919, p.243.)
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considered commercially viable.10
Ores may be classi ied according to their chemical composition, their
phosphorus content, or by the nature of their gangue.11 The most common type of
commercial ore is known as hematite.12 An anhydrous ferric oxide, Fe2O3, it generally
contains about 70% iron and varies in color from black to dark red.
The basic smelting process for iron ores involves the reduction of hematite by
carbon monoxide to yield metallic iron and carbon dioxide.13
Fe2O3 + 3CO à 2Fe + 3CO2
Although the melting point of iron is 1535°C, reduction from its oxides can occur
at only 800°C.13 However, in order to remove “gangue” minerals from the ore, such as
silica or alumina, temperatures between 1150-1350°C must be achieved. Under such
temperatures, these minerals liquefy and become separated from the non-molten
iron yet remain in the mixture to later become slag. Although many different types of
materials make up the slag inclusions in wrought iron, the principal component that
occurs is the iron silicate known as fayalite.
2FeO + SiO2 à Fe2SiO4
As a combination of iron oxide and silica, fayalite has a melting point of
1205°C which is lower than that of iron. Once in the mixture, this slag component
10
Tiemann, 1919, p.243.
11
Tiemann, 1919, p.243.
12
Depending on their morphology or types of inclusion, other terms are often used to refer to this
type of iron. Some of these terms include hӕmatite, red hematite, red iron ore, red iron mine, red mine stone,
bloodstone, red slag ironstone, specular iron ore, iron glance, iridescent ore, micaceous hematite, micaceous iron
ore, oӧlitic ore, pisolitic ore, fossil ore, fossiliferous red hematite, red fossil ore, kidney ore, reniform iron ore,
frondescent hematite, martetie or reubble ironstone. Iron and Steel: A pocket encyclopedia. (Tiemann, 1919,
p. 243.)
13
Scott and Eggert, 2009, p.2.
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can absorb other impurities such as manganese oxide, magnesium oxide, aluminum
oxide and other iron oxides while retaining a relatively stable melting point;
therefore further reducing them from the iron.
3.1.4 Wrought iron production during the 19th Century:
During the time that the doors were produced and installed, there were two
different production methods being employed: direct extraction from iron ore which
was later known as the “direct method” and conversion of pig iron to wrought iron,
which was commonly referred to as the “indirect method”.
The irst method (direct), which extracts iron directly from its ore, was slowly
developed over time. While some accounts place its origins prior to about 1500
BC, others attribute it to the Middle Ages.14 Most accounts agree, however, that the
period between the Middle Ages and the Industrial Revolution brought about ways
to produce greater quantities of metal by the advent of bigger and more ef icient
furnaces.15
The second method (indirect), converts cast iron or “pig iron” into wrought iron
(sometimes referred to as “bar iron”) using developed versions of the reverberatory
furnace.
Both methods were being employed in the production of wrought iron during the
time that the doors were manufactured and installed.
The direct method refers to any type of smelting where metallic iron is extracted
from its solid ore in only one step, thus the term “direct”. This type of extraction is
14

Street and Alexander, 1944, p.3. Aston and Story, 1941, p.5.

15

Street and Alexander, 1944, p. 3.
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Figure 3.2 - Section through a Catalan forge. (Thurston, “Iron and
Steel” in Tiemann, 1919)

based on the ancient methods previously mentioned (a forced-air ventilated hearth
charged with ore and fuel) which slowly evolved and improved over time with
variations afforded to it depending on the location, culture and materials available to
the workers.
This process occurs in a smelting furnace generally charged with the ore, a lux
to help form the slag, and a fuel (typically charcoal but coke was also used16) in order
to produce carbon monoxide at an adequate temperature.1718. Once the appropriate
temperature is reached, the carbon and the oxygen in the ore combine and separate
from the iron.
16
The term “wood coal” was an old term for charcoal typically used in England. Tiemann, 1919, p.510.
17
Scott and Eggert, 2009, p.2.
18
Although charcoal was generally used, luxes varied in type and were used to help purge the iron of
impurities, such as phosphorus, etc, and rendering the slag to a more liquid state. The increase in low from this
reaction is credited for the origin of the term.
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A continuous strong draught of air was needed to achieve the necessary high
temperatures yet the worker also needed to ensure that the adequate levels of
carbon monoxide were maintained inside the furnace. This situation presented
another source for variations in the composition and quality of the iron blooms
which are in part to blame for the heterogeneity of the material.19
A revolutionary development in this type of iron production was the “Catalan
Forge”. Developed in 1293 A.D. by workers in the Catalonia region of Spain20, this
type of forge consisted of a hearth supplied with an air-blast by means of a trompe
or water-powered blower. Before the use of electricity or steam, the force of the
water created a constant stream of air supply which sped up iron production. At
an average of 140 pounds of wrought iron every 5 hours, the Catalan Forge yielded
far more material than any other process before then and was considered a major
advance in the ield which remained in use for hundreds of years.
About the 14th century the tedious direct method of extraction was divided into
two stages of heating. The irst one followed conventional methods of metallurgy
that removed the manganese, Sulphur, phosphorus and other gangue minerals from
the ore. Since charcoal was the fuel of choice for this process, carbon elimination
could be very dif icult to achieve. A second heating was found to further re ine the
metal and remove additional slag from the mixture. This second heating, usually
done in a Catalan-type furnace, produced a higher quality wrought iron which had
a more uniform consistency. This mass was shaped like a ball and it was usually
referred to as a “blume” or “ lower” from which the present word “bloom” is derived

19
20

Scott and Eggert, 2009, p.2.
Aston and Story, 1941, p.7.
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from. 21
The Catalan Furnace was brought to America during the colonial period and
slowly evolved to create what is known as the “American Bloomery”; a smelting
process which became the predominant method in the United States until the early
twentieth century. It consisted of a charcoal-fueled rectangular hearth with water
cooled metal sides. A chimney above carried waste gasses away from the workers. A

Figure 3.3 - A worker removing an iron bloom from the furnace. (Stoughton, 1934)

forced hot air blast was powered by either a water wheel or by a steam engine after
the industrial revolution.22
After the bloom is removed from the hearth using tongs, it is forged using a
hammer to further remove the excess slag and carbon.23 This process also serves
21

Aston and Story, 1941, p.8.

22
Aston & Story, 1941, p.7.
23
For a description of the different tools used for forging iron and steel see: Untracht, “Metal Techniques
for Craftsmen”. 1968. Page 278.
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to consolidate the different components; thus turning it into usable bloomery iron.
Because this is done by hand and because the iron is never molten, a completely
homogeneous mixture is exceedingly dif icult to achieve, giving the initial wrought
iron product its variable amounts of inclusions such as carbon or phosphorus.
In 1908 the American Iron and Steel Association published a statement in their
Annual Statistical Report declaring that this type of manufacturing process was no
longer in use.
“No forges for the manufacture of blooms and billets direct
from iron ore have been in operation in the united States since
1901, in which year the blooms and billets so made amountd
to 2310 gross tons, against 4292 tons in 1900 and 3142 tons in
1899. All the Catalan forges in the South have been abandoned;
so have those in the North and West.”24
The indirect method refers to processes which employ the use of pig iron for the
manufacture of wrought iron.25
The most successful application of this method during the time that the
Penitentiary doors were manufactured was called the “wet puddling” process.
Developed at about 1830 by English metalworker Joseph Hall, this new method
derived from an earlier technology later known as “dry puddling”. The names derive
from the method which consists of a “puddle” of molten iron poured onto a hollowed
out reverberatory furnace hearth. The wet puddling method employed the use of
“old bottom material” (un-used ore minerals separated from the iron) to line the
hearth before the pour producing large amounts of liquid slag and giving the process
24
Statistics of the American and Foreign Iron Trades for 1907. Annual Statistical Report of the American
Iron and Steel Association. http://archive.org/stream/statisticsameri00copegoog#page/n86/mode/2up
Accessed June 3rd, 2012.
25
Pig iron is the name given to iron which is brought to a molten state and cast into square depressions
in a sand mold known as “pigs”. This type of metal is also known as cast iron. Because of a higher level of
impurities relative to wrought iron, cast iron can be heated to a molten state more easily yet it has a very brittle
structure. (Tiemann, 1919, p. 342.)
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its name. The less successful dry puddling method used sand as a hearth liner, and
thus produced less slag.
Once molten, the pig iron was combined with iron oxide in the form of roll
scale and vigorously agitated to ensure a well distributed mixture. This process

Figure 3.4 - Method of piling muck bar. (Stoughton, 1934)

created an oxidizing reaction which, combined with the old bottom material in
the lining, eliminated the carbon, Sulphur, phosphorus, silicon, and manganese
impurities almost completely from the cast iron yielding wrought iron. The process
was completed in about 1.75 hours, a revolutionary step towards industrial-scale
production of the metal. The re ining process of the resulting spongy bloom was also
more ef icient, consisting of a mechanical “squeezer” substituted for the hammer.
The smaller masses produced by the squeezer were then passed through rollers
which created lat sections called “muck bar”. These bars were then cut, stacked,
28
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heated and rolled once more to create greater homogeneity within the metal
structure.
3.1.5 Conclusion:
The doors at Eastern State Penitentiary are likely some of the later pieces
manufactured in the American Bloomery process since the more effective wetpuddling process was only just beginning to be used during the early 1830s.
Bloomery iron was more time consuming to produce than puddled iron, yet, by
1830, the wrought iron production system for the Penitentiary doors, which started
around 1824, might have already been well into production and likely favored as a
tried and true method.
The lattice doors themselves were never meant to be structural, rather, the
load of the schist-gneiss stone wall is being carried by the cast iron frame which
constitutes the architrave, due to the great compressive strength of this other type of
metal by nature of its chemical and physical composition.

3.2 PREVIOUS RESEARCH ABOUT EASTERN STATE PENITENTIARY:
In keeping with Philadelphia’s tradition of irsts, Eastern State Penitentiary
stood as a novel approach to various particulars of its design. The most prominent
innovation, and certainly the most in luential, was the concept of penitence in lieu
of punishment for the reformation of those who broke the law. Yet the design on
which these ideals were housed presented a milieu of innovations which, not unlike
solitary con inement, were not without their faults.
Various studies and publications attest to the fact that the prison’s interior was
29
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notoriously damp since It irst opened in 1829; a condition that was likely caused
by a combination of factors which will be discussed further in this study. 26The
early infrastructure systems for ventilation, central heating and indoor plumbing,
although impressive for their early application, did not manage to adequately
provide a comfortable environment for the inmates. An early account describes a
“drying room for moist clothes” located in Cellblock 4. 27

3.2.1 Heating / Ventilation:
The original design for heating consisted of a hot air ventilation system
powered by stoves in “subterranean chambers”. 28Vents were placed on the walls of
the cells that faced the yard just below the doorway. This type of infrastructure was
only applied to Cellblocks 1 through 3 which were built from 1823-1830.
A hot water system was used on the remaining Haviland Cellblocks 4 through
7 which were built from 1824 to 1835. Yet this system was abandoned when
it proved unsuccessful and was replaced in the 1860s with steam-powered
ventilation following a positive experiment in Cellblock 1. This type of ventilation
kept the interior temperature between 60 – 68 degrees Fahrenheit. However, some
irst-hand accounts of people in the Penitentiary during the twentieth century
describe the spaces as being too hot. According to a Monthly Minute of the Board
of Inspectors dating from September 1832, Cellblock 4 would be “dryer, better
ventilated, thus healthier” than previous cellblocks in the Penitentiary suggesting
that prisoners encountered some health issues thought to be caused by humidity
26
27
28

Cornelius, 1999.
Mariana Thomas Architects, 1994. (Heretofore MTA)
Kieran, Timberlake & Harris, 1991 (Heretofore KTH)
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while being housed in previous cellblocks. Cells on the second story of Cellblock 4
were described as far more pleasant than those in the irst story. The cells on the
ground loor had exercise yards like all previous blocks, yet when compared to the
environmental conditions of the cells on the second story, it was found that these
had better air circulation because they lacked an exercise yard. The high walls of
the exercise yards in the irst loor cells lowered the amount of fresh air circulation,
preventing any relief from hot temperatures during the summer months and
maintaining a humid and cold environment during the rest of the year. 29
By 1845 ten cells distributed throughout the Cellblocks were repurposed to
serve as bath rooms using hot water heated with escape from steam engine.30These
could have some of the earliest encased wrought iron doors in the prison.
In 1901 the boiler room is constructed yet it is unclear whether this
technology was used throughout the prison or if it only serviced the newly built CB
8, 9 and 10.
After the exercise yards in Cellblock 4 were converted into multi-user spaces,
the quality of the air ventilation system greatly decreased. Circulation was cut off by
the kitchen and the woodworking shops which introduced odors and sawdust into
the cell spaces. 31

3.2.2 Roofs:
As early as 1851, conditions on Cellblock 1 were already a concern. The
29
30
31

MTA, 1995.
KTH, 1989.
KTH, 1989.
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Annual Report of that year states that the old cellblocks were partially abandoned
and only used to house inmates that were disruptive. 32Between 1853 and 1854 the
original shingle roofs through the prison were replaced with slate; while in CB1 the
corridors were remodeled, cells were enlarged and improvements were done to the
lighting and ventilation system. 33There is mention of other early cellblocks being
remodeled in this way as well, yet no details have yet been found. For now, these
facts are being documented assuming that CB2 underwent similar renovations due
to their close construction dates.)

3.2.3 Plumbing:
In 1854 the prison received water provided by the city. Prior to that, a pump
34

house was built between CB4 and CB5. No hot water was provided in either CB2 or
CB4. 35

3.2.4 Lighting:
In 1856 gas pipes are installed through the cellblock corridors to provide
lighting and by the 1860s this technology was extended to each individual cell. 36

3.2.5 Doors:
The exterior cell doors consist of an assembled unit involving separately

33
34
35
36

MTA, 1995.
KTH, 1989.
KTH, 1989.
KTH, 1989.
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37

manufactured parts which Haviland designed. The story of the doors presents
another wonderful example of the early application of prefabrication in
orchestrating the construction process as an assembly line. The letter Cornelius
quotes in his paper beautifully illustrates how Haviland advocated for cast iron
frames in order to allow for a smoother installation while avoiding the interruption
of the stone work.
In an 1825 letter to the Board of Commissioners, Haviland describes the doors
as a possible improvement to his original proposal for a system that involved
hanging the leaf from wrought iron equipment. The proposed, and eventually
approved, cast iron door frame spans the entire depth of the wall and is sealed
with an oak door on the exterior and a wrought iron lattice door on the interior.
Each of these components were partially prefabricated and provided by different
suppliers. The cast iron frames were manufactured offsite by founders yet installed
by stonemasons. Although the provenance of the wrought iron is yet unknown, it
can be stated that the material was delivered to the construction site in the form of
bar stock and assembled in place and hung on the cast iron frame by blacksmiths.
The oak doors were likely made by carpenters. The intricate locking mechanisms
installed on these doors were of a proprietary design. The pieces were then
assembled and installed on site in concert with the stone walls’ construction.38 As
with any component of Eastern State, these doors differ slightly in design and
dimension across all seven of Haviland’s cellblocks yet their material remain
consistent.
37
38

Cornelius, 1999.
Cornelius, 1999.
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In 1913 the Pennsylvania system of reform is of icially abandoned marking
the time period when most if not all of the exercise yards were demolished to
make way for common areas such as the kitchen, dining halls and work rooms. It is
possible that some exercise yards were already demolished or converted before this
date; however it is unclear if the doors were encased or if they were only kept closed
while another use was introduced to the adjacent spaces.
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GENERAL CONDITIONS ASSESSMENT

4.1 INTRODUCTION:
The intention of this study is to gain a general understanding of the present
contextual conditions of the wrought iron doors at Cellblocks 2 and 4 at Eastern
State Penitentiary by providing basic details about their physical surroundings.
A survey form was developed to record the condition of certain items in each
cell as well as the extent and nature of materials in direct contact with the exposed
wrought iron which might be proving detrimental. These quick survey forms are
meant to describe the doors’ context with the purpose of shedding light into possible
patterns of deterioration and help inform the study of the condition of the metal.
The form is divided into two categories: general site conditions and general
wrought iron conditions. From combining the information in these two categories,
baseline present-conditions maps were created on which to build observations
regarding deterioration.

4.2 DESCRIPTION OF SELECTED CELLBLOCKS:
Cellblocks 2 and 4 were chosen for as the focus of this research. Although similar
in their construction and overall aspect, the selected doors from these Cellblocks
differ in certain areas, suggesting an evolution in design and building method during
the original seven cellblocks’ period of construction, which spanned from 1824 to
35
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Figure 4.1 - View west of the corridor in Cellblock 2. The doors in this image are a later
addition. (Courtesy of Atkin Olshin Schade Architects)

1836.
The oldest Cellblock surveyed in this study is Cellblock 2. It belongs to the
Penitentiary’s building campaign which spanned from 1824 to 1836 and is one of
three of Haviland’s original single-story buildings.1 This particular Cellblock was
constructed between 1824 and 1830 and extends directly east from the central
circular hall. Although some dividing walls have collapsed or been demolished,
the original structure housed 38 cells arranged on either side of a double-loaded
corridor which measures 271’-4” long and 9’-8” wide. (Figure 4.1) The highest point
on the wooden timber-construction barrel vaulted ceiling, located along the eastern
portion of the Cellblock, reaches 19’-8”. Eleven skylights are placed along the vaulted
ceiling above the corridor. Cells in this Cellblock measure an average of 13’-6” long
and 7’-6” wide and are constructed of schist masonry cut into regular blocks and
1

David Cornelius map.
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Figure 4.2 - View north of the corridor in Cellblock 4. The doors in this image are a later
addition. Date unknown. (Courtesy of Atkin Olshin Schade Architects)

laid in courses which become narrower as they near the eave line. They are roofed
by a brick masonry barrel vault whose apex is 16’-7.5” where it meets the corridor
wall and 10’-11” where it meets the exercise yard wall. The later constructed
doorways to the corridors are raised 6” from the corridor loor and measure and
average of 4’-7.5” high and 2’-1” wide.2
Cellblock 4 was constructed between 1831-1833 and extends directly north
from the central circular hall. By this time, increased demand for space required that
Haviland’s original scheme be altered and made a two-story structure. Each level
has 50 cells on either side of a double-loaded corridor which measures 270’-0” long
and 9’-8” wide. (Figure 4.2) The wooden timber-construction, barrel vaulted ceiling
has a consistent height of 32’5” Cantilevered wooden balconies provide access to the
second-story cells. They are built of tongue-and-groove wooden boards resting on
2

Kieran Timberlake Harris, Cellblock 2, p. i.
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metal brackets which are bolted into the corridor walls. They extend 3’-0” away from
the wall and 13’-2” above the inished loor level of the corridor. Since these cells
lack exercise yard doors, they were not included in the survey. The 50 cells on the
lower level are typically 14’9” long, 7’6” wide and are roofed by a sloping barrel vault
with an apex of 11’-5” high on the end adjacent to the corridor wall and 9’-3” high
where it meets the exercise yard wall. These vaults are constructed of brick masonry
and contain a narrow skylight. 3 Access to each cell from the corridor is currently
provided by a doorway that is raised 6” above the corridor loor and measure 4’-7.5”
high and 2’-1” wide. These doorways were added after the elimination of solitary
con inement.
4.3 PRELIMINARY OBSERVATIONS:
Although the concealed doors could not be studied visually, a preliminary
assessment of the present condition of the exposed doors revealed different
coloration and extent of the surface corrosion as well as structural or mechanical
types of deterioration (such as pitting corrosion, delamination, etc.) Although all of
the doors exhibit corrosion on their exposed surfaces, several physical differences
were noted.
The amount of corrosion products on the surface appears to vary from door
to door and even between different areas of the same door. For example, some iron
bars retain a sharp orthogonal edge despite oxidation of the surface, while others
exhibit heavy mineralization on the surface of their iron bars, which has given them
a rounded appearance. In more extreme cases, the corrosion layers have become so
extensive as to conceal the original form of the element.
3

Kieran Timberlake Harris, 1989, Cellblock 4, p. i.
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Another condition observed is the delamination of the metal surface. This
condition was found on the vertical surfaces of the iron bars as well as on the
horizontal. When located along the loor level, debris collects in the interstitial
spaces between the layers and creates densely packed deposits.

4.4 SURVEY METHODOLOGY:
The General Site Conditions questions address possible sources of moisture
within the cell space. Currently there is little to no environmental control system
along the cellblocks and individual cells within the Penitentiary. The lack of
insulation along the schist stone walls has resulted in what appears to be a high
relative humidity within the cells. For this reason, points of contact with exterior
temperature and relative humidity that could promote an environment similar to an
exterior exposure are noted. Archival data suggests that this is a long-standing issue,
with reports of a damp environment since the irst inmates were housed in the
initial three cellblocks.1 The conditions documented in this section are:
Open skylight – liquid water can access the cell’s interior during
precipitation or from melting snow. This aperture is not enough to create
air low within the space; therefore ventilation is limited despite lack of glass
or Plexiglas cover.
Exposed brick or stone – areas or cells that experience a higher degree of plaster
loss could indicate areas of greater deterioration due to water in iltration or higher
RH%, which can cause erosion or detachment of the lime plaster from the surface of
1
According to a 1903 grand jury investigation on conditions at the Penitentiary “the cells in several of
the corridors are damp and dark, and in them are looms being worked on by the convicts. This in the course of time
affects they eyesight and the health of the occupants.” Kahan, 2010, p.71.
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the stone walls.
Secondary means of ventilation – some cellblocks included secondary windows in
each cell, as is the case in cellblock 2. These present an increased exposure to other
parts of the structure and potential ingress of water if it faces an area with no roof.
(For an illustrated version of this glossary, please turn to Appendix A.)
The General Wrought Iron Conditions document the presence and extent of common materials found in direct contact with the metal surface. The purpose of noting these
conditions is to be able to correlate between observable conditions, such as extent and
physical nature of surface corrosion, and the degree to which they are encased in a composite cementitious material. With this information, observations can then be made regarding
the potential damage that the composite material may or may not be causing to the historic
metal fabric. The conditions documented in this section are:
Visible lattice door – exposed metal fabric is subject to several deteriorating factors within the cell. Following Eastern State Penitentiary’s abandonment of solitary
con inement, the spaces formerly occupied by the individual exercise yards were
converted into communal spaces and the individual cell doors sealed. As construction progressed throughout the years, different materials and methods of encasement were used. Whenever possible, a visual study of the exercise yard-facing side
of the architrave revealed different types of materials employed in sealing the 33”
void. Brick, stone rubble and cementitious material were used in varying quantities
and have survived to different extents. This situation makes each type of encasement
condition unique across all the doors in the Penitentiary. However, for the purpose
of qualifying the extent of exposure of the wrought iron doors to the environment,
the results of the survey concerning their encasement will be categorized according to amount of exposed metal. These categories are: fully encased doors, partially
encased doors and non-encased doors.
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Visible frame – a visible cast iron door frame can create an uneven surface on plaster cover, creating areas that could hold liquid water for extended periods of time increasing the possibility of in iltration through the composite cementitious material.
Visible cementitious material behind lattice door – this question addresses
which doors are currently partially encased in composite cementitious material. It
assumes that the wrought iron lattice door is visible and that there is observable
cementitious material on the opposite side of its surface. If the wrought iron lattice
door is not visible, the question shall be answered as N/A, in which case indicates
that the lattice door is not visible, therefore fully-encased.
Floor debris – plaster material, soil, vegetation and miscellaneous items left over
from the Penitentiary’s functional period, such as iron beds and wooden benches,
presently cover the surface of the loor in the cells. This material, particularly the
fallen lime or cement plaster pieces, have a high degree of surface area exposed to
the high relative humidity within the cell spaces. The hygroscopic property of the
lime present in this material can increase the moisture content on the surface of the
metal that it is in direct contact with. This increase in moisture content can accelerate the wet corrosion process causing a higher degree of deterioration. This topic is
further discussed in Chapter 6.
Delamination – this form of structural deterioration can yield the highest amount
of material loss. Locations where this is occurring are considered highly deteriorated.
(For an illustrated version of this glossary, please turn to Appendix A.)
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4.5 FINDINGS:
Of the 33 cells in cellblock 2 that contain wrought iron doors, only 1 (020135) has
a closed skylight, indicating that most of the individual cells in this cellblock are exposed to
the exterior atmosphere. The opposite is true for cellblock 4 where all of the skylights are
sealed.
More than half of the cells (62%) show extensive plaster deterioration. 49 of the
79 cells in cellblocks 2 and 4 have lost more than 50% of the plaster on their stone walls,
while only 14 have no cover on the cell-facing side of the wrought iron making the partially
encased doors constitute 17.7% of the total sum. This fact indicates that the loss of composite material over the wrought iron doors occurs at a much slower pace than over the schist
and brick walls in each cell, which may prove advantageous for the metal. Cellblock 2 exhibits the smallest number of partially encased doors at only 3 out of 33, constituting only 9%
of the pieces in that location. All 3 partially encased doors lay on the northeast quadrant of
the cellblock. Cellblock 4 has a slightly higher number of partially encased doors at 11 out
of 46, amounting to 24% exposed wrought iron pieces. Doors in this condition are distributed throughout the cellblock and do not appear to concentrate in any particular location.
The only non-encased doors found in this survey are located in cellblock 4. Doors 040105,
040145 and 040147 lie on the east side of this wing and two of them (040145 and 040147)
face a roo less area on their exercise yard side. At 78.5%, the fully encased doors are the predominant encasement condition found in the cellblocks surveyed. Cellblock 2 contains 30
fully encased doors out of a total of 33 present, and cellblock 4 contains 32 out of 46. This
amounts to 62 doors out of 79 which remain encased since the late 19th century. The relatively even distribution of the encasement conditions found in these two cellblocks suggests
that their environment is moderately uniform and only site speci ic causes, rather than their
particular orientation or location along the cellblock determines the amount of remaining
cover. It should be noted that the non-encased doors show signs of previous encasement
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(such as remnants of a cementitious material on the surface of the metal) and deliberate
removal of that material. Therefore the lack of encasing cover on this particular category is
not a product of their environment.
Delamination on the surface of the metal was consistently found in all of the partially
encased doors in cellblocks 2 and 4 and in one non-encased door (040145). However, the
delamination on the non-encased door occurs on the lower two horizontal bars which retain
some cementitious material around the metal.

4.6 OBSERVATIONS:
The vast majority of the doors have an exposed cast iron frame. In some situations,
missing plaster occurred only on the surface of the cast iron, yet the wrought iron door and
the surrounding schist were concealed. This condition may be caused by poor adhesion of
the composite material to the cast iron surface.
Deterioration of the exposed metal appears to be occurring uniformly across the
cellblocks studied regardless of the different exposures to outdoor air (i.e. through the presence or lack of a skylight cover), suggesting that the perceived high moisture content found
in these spaces arises from the interior environment. The lack of adequate insulation and
ventilation, which the Penitentiary has had since it opened, might be a signi icant contributing factor to the apparent high relative humidity within the spaces. The majority of the
stone walls in which the wrought iron doors are installed, face the exterior, making them
the only buffering material protecting the interior spaces. Although the plaster layer might
have provided some insulation, its present state of deterioration might be impeding it from
rendering any bene it to the cell spaces. The hygroscopic properties of the loor debris can
also contribute to the damp environment by holding moisture in the space for an extended
period of time.
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Another point of direct contact with the exterior environment might be supplied
by the non-insulated metal on the cast iron frame. This element spans the 33” depth of the
schist wall and can be exposed directly to outdoor temperatures when it faces a roo less
area on its exercise yard-facing side. Since the lattice door is in direct contact with the cast
iron frame, it can act as a thermal bridge, making its surface much cooler than the surrounding indoor air. The lack of temperature controls in the Penitentiary’s cellblocks, combined
with the perceived high moisture content in the cell spaces, can impart a very low temperature on the surface of the metal, which can reach the dew point easily and cause condensation on its surface.
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CORROSION MECHANISMS

5.1 CORROSION OF EXPOSED IRON:
Corrosion is a naturally occurring electrochemical process that affects all metals.
For iron, research has shown that within a few hours of exposure, pure, unstable
(Fe) atoms react with oxygen (O2) and water (H2O) in the atmosphere to form a
more stable, moderately protective ilm of oxides and hydroxides over its surface.1
This initial layer is caused by the oxidation of the iron atom through an anodic halfreaction.
Fe(s) à Fe2+2(aq) + 2eHere, the Fe atom releases electrons and becomes a Fe2+2 ion. These electrons
are then consumed in a cathodic half-reaction with oxygen gas dissolved in water
generating hydroxyl ions (OH-).
/2 O2(g) + H2O + 2e- à 2OH-(aq)

1

When the iron (Fe2+2) ions react with the hydroxyl (OH-) ions they precipitate as
iron oxides (Fe(OH)2).2 This cycle of electron release and consumption continues,
and an electrochemical cell is created which transforms the surface iron into rust.
This initial ilm formation further adsorbs water on its surface. Deposition of
particulate matter and pollutants into this solution produces an electrolyte, which
1
2

Scott and Eggert, 2009, p. 109.
Selwyn, 2004, p.22.
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generates an environment of low electrical resistivity that allows for electrons to
circulate easily. Electrochemical corrosion can then be perpetuated either by the
oxidation of the metal or by cycles of oxidation and reduction of the ferrous and
ferric species created. The corrosion products found on the surface of a wrought iron
door at Eastern State are discussed in Chapter 6.
Any metal exposed to the atmosphere experiences these processes; however,
when initially installed, the wrought iron doors would have been treated with a
surface coating. These coatings could have been applied during forging or after the
piece was completed. Historically, a compact layer of black oxide (magnetite (Fe3O4))
was used to impart some protection to the metal surface. This layer is formed when
the iron is left in the forge while the air-blast is reduced. As the temperature and the
oxygen content lower, this protective oxidation of the iron forms over its surface.
This was sometimes used in concert with applied coatings of a hydrophobic material
such as oils or waxes. Linseed oil was often used for this purpose. A thick layer was
evenly applied over the iron, which was then reheated and wiped with emery cloth.
Other materials, such as beeswax, varnish, shellac, or goose fat with lampblack were
used for annual applications.3 Light green paint on the surface of 040105 suggests
that it was painted sometime in the 1950s.4

5.2 CORROSION OF ENCASED IRON:
In modern construction, reinforced concrete structures are possible because
of the passivating effect afforded by the concrete interstitial solution with the
3
English Heritage, page31.
4
Personal conversation with Mr. Thomas J. Wilson in February, 2012. Mr. Wilson was a summer intern at
Eastern State Penitentiary in 2011 and was part of a team that discovered archival documents dating from that
time, which required a speci ic shade of green to be used on all spaces throughout the Penitentiary.
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ferrous metal. If properly embedded in concrete, iron-containing steel rebar can be
protected from these processes and its corrosion brought to a metastable state. The
wrought iron doors at Eastern State may be bene iting from a similar protection
when encased in the composite cementitious material used to conceal them; yet, in
areas where a proper encasement is not achieved, active corrosion of the metal can
take place.
Portland cement and lime plaster are not impermeable materials. Interconnected
pores within the matrix can allow water to penetrate its surface and potentially
reach the encased metal. However, the highly alkaline environment afforded
by the cement cover, with a pH between 12-14, reduces the concentration of
hydrogen cations that consume the negatively charged electrons released by the
iron.5 This action interrupts the electric current low and a positive potential is
created on the metal surface. The existing corrosion products on the surface are
thus rendered thermodynamically stable and become less prone to chemical
dissolution.6 A densely packed protective layer, often referred to as a “passive layer”,
is created which isolates the pure iron surface from the corrosive environment
and increasingly slows down the corrosion cycle. If this passive layer is broken, the
corrosion cycle can be re-initiated and result in mechanical damage to both the
metal and the concrete structure. One of the most common ways in which passivity
can be broken is by carbonation of the concrete.7 8
The high alkalinity of hydrated lime or cement plaster derives from its calcium
5
Torraca, 2004, p. 128.
6
Schennach, 2006, p. 12.
7
The other common source of depassivation of the protective oxide layer is chloride contamination of
the concrete. Since this limited study did not reveal evident indication of chloride contamination on the surface
of the wrought iron doors, discussion of the processes arising from it will be omitted in this research.
8
Gonsalves, 2011, page 18.

47

Chapter 5
hydroxide (Ca(OH)2) content which constitutes 20-25% of its solid volume.9 If the
pH of the cementitious material immediately surrounding the metal is kept above
11.5, the passive layer will not be affected. Carbonation of the plaster occurs when
the calcium hydroxide in the mixture comes in contact with carbon dioxide (CO2),
causing a reaction that yields calcium carbonate (CaCO3). The presence of this
material within the cementitious mass causes it’s pH to drop to 8.
This reaction occurs on the exposed surface of the plaster and has a very slow
progression depending on the concentration of carbon dioxide in the atmosphere
and the material’s permeability.10 Modern building codes call for minimum required
depths of concrete cover over the steel reinforcement in order to protect the metal
surface from the moving carbonation front, among other factors such as cracks
or high porosity. The varying depths of composite cementitious material over the
cell-facing surface of the fully encased wrought iron doors can present a different
proximity of the carbonation front.
Since it is dif icult to determine the exact composition and depth of each
encasement in cellblocks 2 and 4, the extent to which they protect the metal is
considered variant. The purpose of their encasement was utilitarian, (to break
the communication between the communal spaces and the inmate cells) rather
than to provide protection for the doors. Therefore, the application of materials in
a manner that would ensure the longevity of the wrought iron was not a priority.
Imperfections such as voids within the mix, cracks and delamination of the
cementitious surface suggest an uneven composition and application of the encasing
material, which have the potential to create an environment that is detrimental to
9
10

Mehta and Monteiro, 2006, p. 29.
Gonsalves, 2011, page 19.
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the metal surface. However, in cases where there is sound cementitious material
completely encasing and in direct contact with the surface of the metal, this cover
may prove advantageous despite the overall imperfections.
If contact with the entire surface of the metal is not achieved, as is the case in the
partially encased doors, the wrought iron is exposed to the potentially carbonated
outer surface of the composite cementitious material and subject to atmospheric
corrosion simultaneously. A similar situation can be seen on deteriorated modern
reinforced concrete buildings where the steel rebar has been exposed. Several
deterioration mechanisms, some of which were discussed above, may lead to the
depassivation of the protective layer and increase the volume of the corrosion
products over the metal to six to ten times that of the original iron, exerting pressure
on the surrounding concrete.11 12 As this volume expands it can cause cracks on the
concrete which allow for higher amounts of water and oxygen ingress. This will in
turn increase the frequency of wetting and drying cycles.13 When the force of this
pressure surpasses the tensile strength of the cementitious material, the concrete
can crack and, in extreme cases, cause detachment and loss of the cover material.
It is probable that a similar mechanism has resulted in the loss of the encasing
material over the cell-facing surface of the wrought iron doors at the Penitentiary.

11
Carbonation depth may be accelerated by micro and macro cracks on the cementitious material,
which increase the surface area exposed to the atmosphere. They also act as vehicles for water ingress, which
can come in contact with the depassivated corrosion layer and cause further corrosion. Studies have identi ied
many mechanisms that can result in concrete cracking, some of which include drying shrinkage, crazing, creep,
stress in compression or tension, thermal expansion and contraction and freeze/thaw cycles. Increased interest
in preserving and maintaining reinforced concrete structures has resulted in many publications concerning its
deterioration mechanisms.
12
Broom ield, 2007, p.9.
13
Reduction of oxygen during the wet period in particular has been found to lead to high metal loss.
Chitty, et. al., 2007, 110.
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COMPOSITIONAL AND METALLOGRAPHICAL STUDY

6.1 DESCRIPTION OF SAMPLED DOORS:
The Cellblock 2 exercise yard door chosen for this study is number 020136
which measures 4’-5.5” high and 1’-10.5” wide.1 (Figure 6.1) Since this door is
fully encased in a composite cementitious material and therefore not visible, a
similar door in Cellblock 1, which is non-encased, was used to acquire overall
measurements of its design.
The door in cell 010117 is probably quite similar to the one in cell 020136 since
both belong to the original 1824-1830 building period in which Cellblock 1, 2 and 3
were completed. (Figure 6.2) It is made up of 16 horizontal and 7 vertical wrought
iron bars with riveted construction and encased in a cast iron frame. The smallest
iron bars measure 1.75” in height, 1’-10.5” in length and are 0.32” thick. Two larger
bars placed across the middle section of the door conceal the lock from the cell’s
interior. Each of these bars measure 3” in height, 1’-10.5” in length and are 0.32”
thick. The six smaller vertical bars measure 1.75” in width, 1’-10.5” in length and
are 0.32” thick. A slightly larger vertical bar on the left side of the door (when seen
from the cell-facing side) conceals the vertical locking bars on the opposite side and
measures 3.5” in width, 1’-10.5” in length and is 0.32” thick. Spacing between the
bars in either direction average 1.75”.

1

As identi ied in the Master Plan submitted by Philadelphia irm Atkin Olshin Schade Architects in 2011.
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Figure 6.1 - Fully encased door in cell 020136

The locking bars are composed of four vertical wrought iron bars and two
horizontal. (Figure 6.3) The two horizontal bars are riveted together to form a
continuous piece which measures 12.5”. Two shorter vertical bars, which are 5.5”
in length, 1.75” in width and 0.32” thick, are pinned to this horizontal piece. The
longer vertical bars have similar dimensions but are 22” long. These pieces extend
51
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Figure 6.2 - Wrought iron door in cell 010117.

the height of the door and become inserted into the cast iron frame when they are
in a closed position. When the door needed to be opened, the horizontal pieces were
pulled to the left, and the vertical pieces rotated on their pins, pulling the 22”-long
verticals out of the frame socket. The wrought iron door was then free to pivot and
allow access.
52

Figure 6.3 - Exercise yard face of wrought iron door in cell 010117 showing the locking
mechanism. Note schist stone masonry on either side.

Photo: G. Vega, 2012
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Two cast iron frames are placed at each end of the 33” thick schist wall and
connected by two cast iron bars. The frame on the exercise yard side of the wall was
sealed with a wooden door, few of which survive today.
The Cellblock 4 exercise yard door chosen for this study is located in cell 040105.
It measures 4’-11” in height and 1’-10” in width and contains 18 horizontal wrought
iron bars and 7 vertical. (Figure 6.4) Although it hinges on a similar cast iron frame
as the door in cell 010117, the space between the interior frame and the exterior
frame is covered by sheets of cast iron, creating a continuous architrave that spans
the entire 33” depth of the schist masonry wall.
The six smaller vertical bars measure 1.5” in width, 4’-11” in height and are 0.31”
thick. The irst vertical bar from the left of its cell-facing side is double the width of
the rest at 3”. Like the other six, this irst bar is also 4’-11” in height and 0.31” thick.
All 7 vertical bars are evenly spaced at 1.5”. The 16 smaller horizontal bars span the
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Figure 6.4 - Wrought iron door in cell 040105. Door is in an open position.

full width of the door and, like the vertical bars, are also 1.5” wide and .31” thick.
They are likewise evenly spaced. Two larger horizontal bars, which measure 5” in
height, 1”-10” in width and are 0.31” thick, conceal the locking bars on the exercise
yard-facing side of the door.
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Figure 6.5 - Exercise yard-facing side of the wrought iron door at cell 040145. This side of
the door at 040105 is not visible in its entirety. Note cast iron plates on either side of the
door.

The locking mechanism is quite similar to that found in the wrought iron door
in cell 010117. Two horizontal wrought iron bars are riveted together and make a
longer piece with measures 14” in length, 2” in width and are 0 .31” which spans
from the third vertical bar and extends beyond the irst, resting in a small socket
punched out of the cast iron architrave.. Two short vertical locking bars rest
adjacent to the horizontal and are pinned across their intersection. Longer vertical
locking bars extend from each of the shorter ones, and exceed the dimensions of the
door. When in a closed position, these vertical pieces are inserted in small sockets
punched out of the cast iron architrave and into the schist masonry stone. When the
horizontal bars are pulled away from their socket, the pins cause the vertical bars
to rotate and pull away from their locked positions allowing the door to pivot. This
system is secured with a large iron lock around the horizontal bar.
The door in cell 040105 was made slightly taller, probably for ease of access or
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convenience after the smaller doors in Cellblocks 1, 2 and 3 proved too constricting.
The space between the two cast iron frames was covered and it is possible that they
are welded together. In this case, the wrought iron door and the wooden door would
have been assembled and inserted into the frame prior to welding the architrave
together. When having to do this at a large scale, one can imagine that the process
involved communication between people with different specialties, (i.e. the iron
worker who produced the bar iron, the welder who assembled the pieces and the
carpenter who made the wooden door.), making this a rather orchestrated task.

6.2 METALLOGRAPHY:
6.2.1 Methodology:
A Lenox ¾” (19 mm) diameter Bi Metal Hole Saw was used to remove a sample
from each of two representative doors chosen for this study. When needed, the area
and the bit were lubricated with multi-purpose mineral oil to prevent overheating.
In Cellblock 2, the fully encased wrought iron door from cell number 020136
was sampled. Special care was given to sample metal that was in intimate contact
with the encasing plaster. To determine this, light tapping or sounding was
performed with a rubber hammer and an area on the lower left quadrant of the
door was chosen. The sample was drilled completely through the sixth horizontal
bar from the loor level between the third and fourth vertical bars from the left side
of the architrave. The section removed lay behind 0.5” of unidenti ied composite
cementitious material on the cell-facing surface of the metal; no material was found
immediately adjacent to the metal surface facing what used to be the exercise yards.
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Photo: G. Vega, 2012

Figure 6.6 -Core sample from 020136. Cell-facing surface of the
wrought iron bar.

Figure 6.7 - Core sample from 020136. Exercise yard-facing surface
of the wrought iron bar.
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Photo: G. Vega, 2012

Figure 6.8 -Core sample from 040105. Cell-facing surface of the
wrought iron bar.

Figure 6.9 - Core sample from 040105. Exercise yard-facing surface
of the wrought iron bar.
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Although the interior space of the architrave is illed with what appears to be stone
and brick rubble mixed in cementitious material, none of these components made
contact with the metal in the area immediately surrounding the sample.
In Cellblock 4, a sample was taken from the fully detached wrought iron door in
cell number 040105. The sample was drilled completely through the ifth horizontal
bar from the loor level between the sixth and seventh vertical bar from the left side
of the door. Both faces are completely detached from any encasing materials. The
entire surface of the door exhibits pitting corrosion with substantial debris deposits
between delaminating layers on the lower 3 inches of the vertical bars located on
the lower right quadrant of the cell-facing side of the door.

CB2b

16mm (l) x 7mm (h)
CB2a

8mm (l) x 7mm (h)

1

2

3

4

Figure 6.10 -Sectioning of sample CB2.

CB4b

15mm (l) x 9mm (h)
CB4a

16mm (l) x 9mm (h)

1

2

3

Figure 6.11 -Sectioning of sample CB4.
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The samples were sectioned using a LECO Vari/Cut VC-50 low speed saw with
a diamond blade using LECO VC 50 Cutting Oil as lubricant. Speci ic cut directions
were chosen to reveal transverse and longitudinal sections of the iron bar. Due to the
nature of the sample, the transverse section’s orientation with respect to the top and
bottom of the iron bar could not be determined. This fact could affect the measured
length of the slag inclusion yet their orientation remains apparent. The sectioned
pieces were hot mounted in black epoxy resin at 180C. The exposed surfaces of
the sections were ground with a 320 grit silicon carbide (SiC) paper lubricated
with water. Final polish was achieved with 0.02 to 0.05 micron colloidal silica
particles on a OP-CHEM pad. The metal cross sections were studied using standard
metallographic methods. Microstructural observations were done at the University
of Pennsylvania’s Laboratory for Research on the Structure of Matter (LRSM) using
an Olympus BH-2 metallographic microscope with Neoplan NIC objectives (5x –
100x). Digital images were acquired using a Lumenera In inity 2-3 camera with a
resolution of 2080 x 1536 on a U-PMTVC coupler with a 1.67 relay lens.
The polished samples were examined and photographed before and after 15 –
30 second etching using Nital etchant (2% nitric acid (HNO3) in ethanol (C2H5OH))
which revealed the ferrite grain structure. The measurements of the grains are
expressed according to ASTM E112-10 Standard Test Methods for Determining
Average Grain Size.
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Figure 6.12 - CB2a / Corrosion layer on the cell-facing surface of the wrought iron bar.
Note directional elongation of the slag particles.

Photo: G. Vega, 2012
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6.2.2 Description of microstructure
CB2a (Figure 6.10):
Un-corroded metal constitutes about 89% of the surface of the cross section,
Prior to etching the section, the section appears as a light grey matrix with dark gray
colored two-phase slag inclusions and small rounded impurities.
The larger slag particles have an elongated shape and are parallel to the exposed

Photo: G. Vega, 2012

surfaces of the iron bar indicating the direction in which the bar was rolled. On

Figure 6.13 - CB2a / Concentration of slag particles at 2mm from the cell-facing surface of the sample.
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Figure 6.14 - CB2a / Thickest corrosion layer on the exercise yard-facing side of the
sample.

Photo: G. Vega, 2012
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average, the elongated inclusion measure about 170 μm length. (Figure 6.12)
Smaller rounded particles are dispersed within the sample. Although their de inite
composition cannot be determined in this study, research has shown that it is
common to ind carbon deposits in this form within wrought iron. In some cases,
the rounded particles contain light grey deposits, which suggest these particular
inclusions are small traces of slag rather than carbon particles that could have
resulted from the hammering during the forging process.
The distribution of the impurities appears to be organized in a series of linear
concentrations that follow the same direction as the slag at an average of 1 mm
distance. In this section, a distinct group of large slag deposits concentrate in an
area 2 mm from the cell-facing surface of the sample. (Figure 6.13)
After etching, the structure revealed equiaxed ferrite grains with small particles
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Figure 6.15 - CB2a / Corrosion attack on slag particles closest to the surface.

Photo: G. Vega, 2012
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of slag or carbon at the boundaries. The estimated grain size within this sample is
ASTM E112-10 Number 6 from Plate 1 with an average diameter of 0.045 mm as
observed under 100x magni ication.
The cell-facing side of the metal surface (which was in intimate contact with
the cementitious material) has a very dense, uniform corrosion layer of 190 μm,
which appears dark gray in color under bright- ield illumination. Slight light gray
marblings occur in the areas closest to the metal surface. The exercise-yard-facing
surface of the metal presents the thickest corrosion layer of the two surfaces present
in this sample. At 724 μm on its thickest point, the section reveals approximately
9 distinct corrosion layers, which vary in color, density and micromorphology
when observed under dark- ield illumination. (Figure 6.14) Their identity could
be con irmed by compositional analysis, although the visual distinctions may
only represent various hydrations states, which can change rapidly. The layers
63

Figure 6.16- CB2a / Grain boundaries revealed after etching. The dark gray slag particles
show lighter precipitates of wüstite in a glassy matrix.

Photo: G. Vega, 2012
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of corrosion appear to change in density as they get closer to the surface. Under
both bright and dark- ield illumination, those closest to the original surface of the
metal appear to have a denser consistency, while the upper layers closest to the
exposed surface appear more porous. The area between the metal and the dark grey
corrosion layers presents a number of voids possibly caused by the mounting or
polishing process, however, a dense dark brown material can be observed amongst
the voids.
The slag inclusions closest to the surface appear to be acting as vehicles for the
corrosion to penetrate further into the metal, since there are clear areas of attack
surrounding these inclusions. (Figure 6.15)
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Figure 6.18 - CB2b / Large slag inclusion showing dendritic deposits of wüstite.
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Figure 6.17- CB2b / Larger slag inclusions showing a more rounded morphology than
CB2a.

Photo: G. Vega, 2012
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CB2b (Figure 6.10):
Because of the direction of the cut, no corrosion products are visible on this
cross section. The slag inclusions in this section are more rounded and larger than
the slag found in CB2a and exhibit a moderate directionality when compared with
CB2a. (Figure 6.17) This shape could be the result of the folding done during the
forging process. The average dimension of these larger inclusions is 720 μm by
230 μm. Directionality parallel to the lat surface of the sample can be seen in the
smaller fragments of slag, which measure an average of 75 μm. Clear dendritic
features within the slag matrix are clearly evident in this section. (Figure 6.18)
Such formations indicate the presence of wüstite (FeO), which is commonly found
in bloomery iron slags.1 Other small black and white impurities are also dispersed
within the glassy matrix. Studies demonstrate that such second phase particles are
2

mainly composed of iron silicates such as fayalite (Fe2SiO4) .
The estimated average grain size revealed after etching is ASTM E112-10
Number 4 from Plate 1 with an average diameter of 0.090 mm as observed under
100x magni ication.

CB4a (Figure 6.11):
A 3 mm-wide void which runs 5 mm deep through the cell-facing side of the
sample is the result of the sampling process, which required the use of a central bit
to initiate and stabilize the drilling.
1

Scott and Eggert, 2009, Demoulin et al., 2010

2

Demoulin et al., 2010
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Figure 6.20 - CB4a / Exercise yard-facing side of the sample.
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Figure 6.19 - CB4a / Large slag inclusions showing dendritic deposits of wüstite.

Photo: G. Vega, 2012
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Figure 6.21 - CB4a / Elongated slag inclusion amongst ferrite grains.

Photo: G. Vega, 2012
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As with section CB2a, the un-corroded area constitutes a large extent of the
sample. At 97%, the thickness of un-corroded metal of this 182-year-old wrought
iron door is impressive.
The deepest extent of corrosion occurs at the exercise yard-facing face of the
door at a depth of 160 μm. (Figure 6.20) Damage caused to the cell-facing side of the
metal surface during extraction prevents any accurate observations be made on that
side.
As in the sample CB2, small rounded dark grey particles concentrate at an
average distance of 800 μm to 1 mm from one another. Slag inclusions average 200
μm by 20 μm. After etching, the microstructure is seen to be equiaxed ferrite grains
with an average size of ASTM E112-10 Number 6 from Plate 1.
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Figure 6.22 - CB4b / Slag inclusions close to the ϔlat cut surface of the section. Note
direction of the slag elongation and lighter dendritic deposits of wüstite within the darker
gray matrix..

Photo: G. Vega, 2012
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CB4b (Figure 6.11):
The elongated slag inclusions run parallel to the lat surface and exhibit a
pronounced directionality unlike those observed in CB2b. Their width appears more
consistent than the slag observed in the transversal cut CB4a. (Figure 6.22).
After etching, the micro structure of the metal can be seen to be equiaxed
ferrite grains with a more uniform size distribution than in CB4a. Visual study and
measurement determined that their average grain size is ASTM E112-10 Number 6
from Plate 1.

6.2.3 Discussion:
The presence of wüstite within the glassy matrix of the slag indicates that both
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door iterations (CB 1, 2 & 3 from 1824-1830 and CB 4, 5, 6 & 7 from 1831-1836)1
were probably manufactured using the American Bloomery smelting process. By
the mid 19th Century, this method fell out of favor and the wet-puddling process
developed by Joseph Hall became the preferred process of wrought iron production.
This fact suggests that these doors are late in the production in the United States
of wrought iron pieces manufactured on a large scale using a direct-method of
extraction.
The concentration of rounded particles at certain interstices suggests that the
bars were subjected to piling operations in order to obtain a more uniform inished
material.2 As the metal is folded or piled, the layer of iron oxides, which form on
the surface of the metal when it is exposed to hot air, is encased within the body
of the metal. These iron oxides react with the carbon atoms embedded in the iron
to produce carbon monoxide gas, which is subsequently expelled from the metal
as it cools.3 This method was commonly employed to reduce the amount of carbon
content within the iron. It is possible that evidence of this process remains within
the structure.
Because the condition of door number 020136 is unknown prior to encasement,
it is impossible to know what corrosion products developed after it made contact
with the cementitious material, if any. However, with an average of 190 μm corrosion
layer, this limited study suggests that the full encasement of the iron does not
result in an aggressive corrosion cycle. At 724 μm, the corrosion on the exercise
yard-facing side of section CB2a suggests that this face is at a slightly higher degree
1
David Cornelius – Eastern State Penitentiary: Level 1 – Construction chronology – Footprints. Eastern
State Penitentiary archives. 11.1B. Partially revised 2011.0913.
2
Aston and Story, 1941, 14.
3
Torraca, 2009, 117.
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of mineralization. Since that surface was not in contact with any cementitious
material, it is possible that the differential cover may be promoting a more corrosive
environment.
At 160 μm, the fully detached door sample (CB4) exhibits the thinnest corrosion
layer of the two samples studied; suggesting that full exposure of the metal door

Image courtesy of: Jennifer Mass

also not result in aggressive deterioration.

Figure 6.23- Raman spectrum obtained from the corrosion sample from door 020136 showing the presence of
goethite and lepidocrocite.

6.3 RAMAN SPECTROSCOPY
6.3.1 Methodology
Raman Spectroscopy analysis was performed on a selected sample at Winterthur
71

Chapter 6
Museum’s Scienti ic Research and Analysis Laboratory by Senior Conservation
Scientist Jennifer Mass. The sample was taken from a freshly exposed area on the
lower section of the irst vertical bar from the left. A ¼” of composite cementitious
material was carefully removed and several small pieces of the corroded surface
were acquired.
6.3.2 Discussion:
Results from this analytical test reveal the presence of lepidocrocite (γ-FeOOH)
and goethite (α-FeOOH) in the corrosion layers. (Figure 6.23) Semi-quantitative
analysis of the results indicates that the sample contains a major concentration of
lepidocrocite with trace amounts of goethite.
Research has shown that the amount of different iron oxide components in
the rust layer changes over time. Lepidocrocite and goethite are common oxidehydroxide species found in iron corroded by exposure to the atmosphere or to liquid
water.45 If the liquid has a high pH, the hydrated iron oxide (FeOOH) is formed
slowly, thus creating a compact layer structure. As a γ–(gamma) form of hydrated
iron oxide, lepidocrocite is deposited as scale-like crystals that can often create a
protective surface with minimal porosity on the iron which can lead to passivation.6
However, the presence of lepidocrocite is sometimes considered an indicator that
the corrosion has not advanced to its most stable state. 7 8 Goethite is often formed
in the presence of a neutral or low pH solution. The rapid-forming α - (alpha) form
4 Scott and Eggert, 2009, p. 118.
5 Torraca, 2004, p.128.
6 Torraca, 2004, p. 128.
7 Scott and Eggert, 2009, p. 37.
8 When found in concert with goethite, an a/y ratio is sometimes used to indicate time of exposure. The
amount of a-FeOOH will increase in direct proportion of the number of years the piece has been in contact
with ambient conditions. Scott and Eggert, 2009, p. 119.
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of hydrated oxide creates a porous layer that allows for the mineralization of greater
amounts of metal. Studies indicate that older corrosion products (centuries old)
exhibit proportionally increasing amounts of goethite deposits on the inner layers
with outer layers of lepidocrocite. 9 This layered structure is a favorable result,
since it has been found to offer a linearly declining reduction reactivity ratio over
centuries of exposure.10

6.4 OBSERVATIONS:
The high amount of lepidocrocite found on the tested sample indicates that the
corrosion of the iron in door 020136 remains active. Yet the thin layer observed
suggests that this active corrosion is not aggressive and appears to be developing at
a very slow rate.

9 Scott and Eggert, 2009, p. 119.
10 Monnier et al., 2007 in Scott and Eggert, 2009. P. 19.
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CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS:
Although the scope of the studied material was rather limited, this preliminary
investigation into the condition of the wrought iron doors at Eastern State
Penitentiary has begun to reveal many details about the nature and physical
structure of the metal and its deterioration. An evaluation and analysis of the
doors along the remaining 5 original cellblocks is required in order to achieve a
comprehensive understanding of their average state of deterioration.
Assuming that the doors studied in this research can be representative of
the remaining pieces in cellblocks 2 and 4, the results obtained in this particular
evaluation suggest that the wrought iron doors are in a moderate condition. The
amount of non-corroded metal was surprisingly great given the many years of
exposure or less-than-ideal encasement.
The non-encased door presents the lowest amount of deterioration encountered
and can therefore be deemed the most advantageous state studied. The sample from
door 040105 revealed the greatest amount of non-corroded metal and the thinnest
layer of corrosion. This fact suggests that the corrosion has formed a passivating
layer with minimal porosity and that the cycle might have probably reached a very
slow to metastable rate. The remaining two non-encased doors appear to have a
similarly slow-progressing corrosion cycle. After many years of exposure, the iron
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Figure 7.1 - Non-encased wrought iron door in cell 040145. Delamination of iron bars in
contact with debris.

Photo: G. Vega, 2012
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bars have retained their sharp orthogonal edges and small details, such as the rivets
and locking bars, have not been concealed by rust.
Fully-encased door number 020136 presented a slightly higher degree of
deterioration but in a moderately stable condition nonetheless. The analyzed
corrosion products did not show any evidence of chloride contamination.
The worst condition encountered is the delamination of the iron surface on
partially-encased and non-encased doors. The extent of the deterioration of the
partially encased doors far exceeded the degrees observed on the non-encased
doors, as the delamination on the latter occurred only in places where direct contact
with loor debris occurred. (Figure 7.1) The revealed portion of the sampled iron bar
presented a consistent surface with no visual signs of delamination suggesting that
this condition is in part due to the combined effects of exposure and contact with
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foreign materials.

7.2 RECOMMENDATIONS:
Future work on this subject should propose to survey the general conditions and
deterioration of the doors in the remaining ive original cellblocks since evidence
of more extensive deterioration has been found in some wrought iron doors in
other Cellblocks.1 The skylights above each cell should be sealed to prevent water
in iltration, which can deteriorate the surrounding materials as well as provide a
corrosive environment for the metal doors. To prevent further deterioration, this
research recommends that in areas where exposed metal lies in close proximity or
in direct contact with loor debris, a discrete cover or isolation from this material be
provided.
Analysis and identi ication of the different composition and campaigns of
the composite cementitious materials can prove bene icial in relation to the
conservation of the wrought iron doors as well as contributing to the chronological
study of the elimination of the exercise yards. Should the pieces remain fully
encased, they should be monitored annually for any changes of the cementitious
cover as the preservation plan for the doors develops.
Samples from the partially encased doors should be collected with the purpose
of analyzing their particular corrosion layers. Their identity and quantity could
1
Personal conversation with Adam Jenkins, Conservator of Decorative Arts and Sculpture at Materials
Conservation Collaborative and Melissa Meighan, Conservator of Decorative Arts and Sculpture at the
Philadelphia Museum of Art. Two wrought iron doors in Cellblock 7 were treated in 2006 and one was found to
be substantially mineralized. They are situated within the row of converted exercise yards in that Cellblock and
accessible for public viewing.
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reveal the rate of corrosion and help determine the precise intervention that would
prove most bene icial.
Although limited, this study found no evidence to suggest that the fully-encased
doors are in risk of aggressive deterioration. To insure adequate protection, the
cover should be kept free of cracks and make even contact with the metal. If a
door is to be revealed, all composite cementitious material should be removed and
documented for future reference. Particular care should be given to remove any
debris from the lower portion of the door and remove any traces of the cementitious
cover.
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

GENERAL SITE CONDITIONS:

Open skylight – note lack or presence of a glass enclosure.
Evidence of leaks or voids should be noted.

Exposed brick or stone – note extent of plaster loss along the
walls within the cells. Surface area lost shall be quanti ied to
obtain a comparable number across the cellblocks.

Secondary means of ventilation – some cellblocks included
secondary windows in each cell, as is the case in cellblock 2.
These present an increased exposure to other parts of the
structure and potential ingress of water if it faces an area with
no roof.

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation

83

February 2012

Appendix A

EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

GENERAL WROUGHT IRON DOOR CONDITIONS:

Visible lattice door – Note if any metal is visible behind the
cementitious composite material cover.

Visible frame – a visible cast iron door frame can create an
uneven surface on plaster cover, creating areas that could
hold liquid water for extended periods of time increasing the
possibility of in iltration through the composite cementitious
material.

Visible cementitious material behind lattice door – note if
the wrought iron lattice door is visible and there is observable
cementitious material on the opposite side of its surface. If the
wrought iron lattice door is not visible, the question shall be
answered as N/A.

Floor debris – plaster material, soil, vegetation and
miscellaneous items left over from the Penitentiary’s functional
period, such as iron beds and wooden benches, presently cover
the surface of the loor in the cells.

Delamination – note areas where the corrosion products
have formed parallel to the surface of the metal and cause it to
separate into layers.
Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020101

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020103

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020105

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020106

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020107

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020108

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020109

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020110

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation

93

February 2012

Appendix B

EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020111

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020112

Atkin Olshin Schade Architects - 2011

NO IMAGE AVAILABLE

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020113

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020114

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020115

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020116

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020117

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020118

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020119

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020120

Atkin Olshin Schade Architects - 2011

NO IMAGE AVAILABLE

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020121

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020122

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020123

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020124

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020125

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020126

Atkin Olshin Schade Architects - 2011

Atkin Olshin Schade Architects - 2011

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 16.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020130

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020131

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020132

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020134

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 10.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020135

Atkin Olshin Schade Architects - 2011

NO IMAGE AVAILABLE

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020136

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 3.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

020138

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040105

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 4.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040106

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 12.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040107

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 8.5”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040108

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040109

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 7.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040110

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040111

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040112

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040113

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040114

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040115

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040116

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040117

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040118

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040119

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040120

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 3.5”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040121

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040122

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040123

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040124

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040125

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040126

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040127

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040128

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040129

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040130

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040131

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040132

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040133

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 13.2”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040134

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040135

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040136

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040137

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 7.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040138

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 10.0”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040139

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040140

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 8.6”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040141

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040142

Atkin Olshin Schade Architects - 2011

NO IMAGE AVAILABLE

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040143

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040144

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040145

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 3.8”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040146

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:

Examination and Analysis of Wrought Iron Exercise Yard Doors at Eastern State Penitentiary and Recommendations for their Conservation
University of Pennsylvania - School of Design - Historic Preservation
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040147

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040148

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth:

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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EASTERN STATE PENITENTIARY
Wrought Iron Exercise Yard Door Conditions Survey

cell #

040150

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

Atkin Olshin Schade Architects - 2011

G. Vega - 2012

GENERAL SITE CONDITIONS:
Is the ceiling skylight sealed?

YES

NO

N/A

Is more than 50% of the back stone wall exposed?

YES

NO

N/A

Is there an open secondary means of ventilation?

YES

NO

N/A

If so, is it on an exterior wall?

YES

NO

N/A

Is any part of the metal lattice door visible?

YES

NO

N/A

Is the frame visible?

YES

NO

N/A

Is there visible cementitious material behind the lattice door?

YES

NO

N/A

Is the bottom of the door partially concealed by debris?
Depth: 7.2”

YES

NO

N/A

Are there areas of delamination on the surface of the wrought iron?

YES

NO

N/A

GENERAL WROUGHT IRON DOOR CONDITIONS:
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SURVEY RESULTS
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CB 4

CB 2

Wrought Iron Exercise Yard Door Conditions Survey

EASTERN STATE PENITENTIARY
Fully encased

Non-encased

163

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

Partially encased
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CB 4

CB 2

Wrought Iron Exercise Yard Door Conditions Survey

EASTERN STATE PENITENTIARY
open skylight

164

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

closed skylight
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CB 4

CB 2

Wrought Iron Exercise Yard Door Conditions Survey

EASTERN STATE PENITENTIARY
Delaminating metal

Non-encased
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CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

Partially encased
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CB 4

CB 2

Wrought Iron Exercise Yard Door Conditions Survey

EASTERN STATE PENITENTIARY
Visible frame

166

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

Encased frame
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CB 4

CB 2

Wrought Iron Exercise Yard Door Conditions Survey

EASTERN STATE PENITENTIARY

167

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

CAD drawing courtesy of: Atkin Olshin Schade Architects - 2011

More than 50% loss of plaster
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GENERAL TIMELINE
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169

1824

1836

Solitary confinement
officially abandoned

Cellblock 4
built

1958
Certified as a
Historic Property
by the City of
Philadelphia

1924
Exercise yards
eliminated

7

OPERATES AS A PENITENTIARY / PRISON

1913

1831-1833

CONSTRUCTION

Cellblock 2
built

1824-1830

6

5

4

2

1971

Named a
National Historic
Landmark

1965

1

3

ABANDONED

1994

Stabilization
efforts begin

1991

Liability waivers
no longer
required for
access

2008

OPEN TO PUBLIC

World
Monuments
Fund

1996
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A

M

American Bloomery
Bloomery iron 26, 29, 70
Atkin Olshin Schade Architects 1, 8, 9, 10, 13, 14

Marquis de La Fayette

C

pig iron 23, 27, 28
puddling 27

P

cast iron 2, 8, 17, 23, 27, 28, 29, 33, 41, 43, 44. See also pig iron
Catalan Forge 25
Cellblock
Cellblock 2 3, 9, 10, 14, 30, 31, 42, 56, 59, 76
020136 3, 56, 57, 70, 71, 73, 75
Cellblock 4 3, 9, 10, 14, 30, 31, 42, 56, 59, 76
040105 3, 56, 57, 70, 71, 73, 75
composite cementitious material 40, 41, 47, 48, 49, 56, 72, 77
Cornelius, David 33, 70

Dickens, Charles

Raman spectroscopy 3, 71
reinforced concrete 46, 49
Rizzo, Frank 15

S
Strickland, William

wüstite

11, 80

F
20, 22, 66

G
goethite

R

6

W

D

fayalite

11

71, 72, 73

H
Haviland, John 1, 6
Hiester, Joseph 6

I
iron silicates

20, 66

L
lepidocrocite

71, 72, 73
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21, 64, 65, 66, 67, 69

